receptor for BLyS. PCR analysis of a human cDNA panel
B cells and by activated T cells [17] [18] [19] [20] , BR3 is highly expressed by resting B cells and is also detectable in resting 
Results and discussion
To identify additional receptor(s) for BLyS, we used an hBR3 ectodomain (hBR3-hFc) bound cells transfected with a plasmid encoding the full-length transmembrane expression-cloning strategy [14, 15] . Mature soluble human BLyS (amino acids 136-285) was generated by fusion form of BLyS, but not cells expressing APRIL (Figure 2b ). Murine BR3-Fc, like hBR3-hFc, also only bound BLySat its N terminus to human placental alkaline phosphatase (AP-BLyS). This chimeric ligand was used for screening transfected but not APRIL-transfected COS 7 cells (data not shown). To confirm the interaction between BR3 a human spleen cDNA expression library transfected as pools into COS 7 cells [6] . As expected after the first and BLyS, we performed coimmunoprecipitation (co-IP) both BLyS and APRIL, it was only possible to surmise was easily discernable (Figure 3a ). This result suggested alteration of the BR3 gene in A/WySnJ mice. that either BLyS or APRIL or both were important in mediating the antibody response. However, with the availability of BLyS-specific BR3-Fc, it is possible to distinTo determine the nature of the BR3 gene mutation, we guish the in vivo roles of BLyS and APRIL in the B designed a PCR strategy based on the genomic sequence cell response to antigen challenge. BR3-Fc, in contrast to to amplify products of various lengths, as outlined in Fig quently sequenced a 5.1 kb PCR product from A/WySnJ receptors, results from TACI and BCMA knockout mice have added additional complexity to the system. The mice with primers P2 and P4AS. Alignment of the A/J and A/WySnJ DNA sequences revealed that the BR3 gene TACI null mutation leads to massive accumulation and activation of B cells in vivo, while BCMA Ϫ/Ϫ mice have in A/WySnJ mice is missing a region encoding the last eight amino acids of the gene (Figure 3e) . no obvious phenotype [11] [12] [13] . Thus, TACI Ϫ/Ϫ mice give the paradoxical result of hyperproliferation, suggesting an inhibitory role for this receptor, while the significance Recent reports have established a key role for BLyS in the regulation of humoral immunity; however, the individual of BCMA remains to be defined. These results clearly indicate the existence of an additional receptor(s) for contributions of its receptors, TACI and BCMA, are still unknown. Rather than defining the discrete roles of these BLyS. In the present report, a novel BLyS receptor identi-fied by expression cloning is described that plays a key gaged by BR3 is likely responsible for the B cell-proliferative effect of BLyS, and in its absence, B cell homeostasis role in B cell development and function.
is compromised. Although BR3, like TACI and BCMA, binds BLyS and formed by six highly conserved cysteines [24] . BR3 has hBR3-hFc and TACI-hFc were constructed by the cloning of hBR3 only four cysteine residues in its ectodomain. It should residues with the consensus sequence xxCx 2-3 Cx 5-8 CxxCxx. BR3 contains a similar pattern of cysteines except for the
Materials and methods

Expression cloning of BR3
first cysteine, which is followed by four amino acids. This
Expression cloning was performed as described [6] . AP-BLyS was exsuggests that the overall tertiary structure of these recep- specific antibody production. Furthermore, the data also support the importance of BR3 in B cell-mediated effects.
In vivo antigen-specific antibody production
Two groups (five per group) of 5-week-old C57BL/6 mice were immunized intraperitoneally (i.p.) with 100 g of TNP-Ficoll (Biosource TechCompelling data for the functional significance of BR3 nologies). One group was given 100 g of control Ig, while the other come from the study of B cell-deficient A/WySnJ mice group received 100 g of BR3-Fc daily. Seven days later, total TNPthat, unlike the related A/J strain, possess a single autosospecific IgG1 present in the mice sera was measured. TNP-specific mal codominant locus, termed Bcmd, that is responsible IgG1 antibodies were quantified with ELISA plates coated with TNPfor the profound deficit in peripheral B cells [21] [22] [23] . erative response to recombinant BLyS either in vitro or in vivo (our submitted manuscript). Additionally, A/WySnJ
